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0 Substituted pyridylsumnylbenzimldazoles having gastric aad secretion pf operties, pharmaceutical preparations 
containing same^ and intermediates for their preparation. , 

(2) "i^o present invention relates to novel compounds of the 
formula 




0 r5 



^ wherein R* and are same or different and are each 
^ hydrogen, alkyl, halogen, carbomethoxy. carbethoxy, alkoxy, 
^ or alkanoyi, R« is hydrogen, methyl or ethyl, fl^ R** and R* are 
^ same or different and are each hydrogen, methyl, methoxy. 
^ ethoxy, methoxyethoxy or ethoxyethoxy whereby R^ R"* and 
^ fl** are not all hydrogen, and whereby when two of R^ fl" and 
R* are hydrogen the third of R^ R'* and R** is not methyl. The 
^j) compounds are potent gastric acid secretion inhibitors. 
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— . ^ * * * 

Substituted pyridy Isulfdny Ibenzimidazoles having* .gastric 
acid secretion properties, oharmaceuti cal preparations' 
containing same, and intermediates for their 'preparat i on 

The present invention relates to naw compounds having 
valuable properties in affecting jrastric acid secretion in 
mammals, including nan, as well as the process for their 
preparation, method of affecting gastric acid secretion 
and oharmaceuti cal preparations containing said'novsl 
compounds . 

The object of the present invention is to obtain compounds 
which affect gastric acid secretion, and which inhibit ' 
exogenously or endogenously stimulated gastric acid secre- 
tion. These compounds can be used in the treatment of pepti 
ulcer disease. 

It is previously known that compounds- of the formulas I and 
II . • * - 



2 




1 2 

wherein R and R are each selected from the group consist- 
ing of hydrogen, alkyl, halogen, cyano, carboxy, carboxy- 
15 alkyl, carboalkoxy, carboal koxyalky 1 , carbamoyl, carbamoyl- 

oxy, hydroxy, alkoxy, hydroxyalky 1, trif luoromethy 1 and 

3 

. acyl in any position, R is selected from the group con- 
sisting of hydrogen, alkyl, acyl, carboalkoxy, carbamoyl, 

alky 1 carbamoyl, -dialkylcarbamoyl , a Iky Icarbony Imet hy 1 , 

A 

20 alkoxycarbonylmethy 1, and alky Isu Iphony 1, and R is selected 
from the group consisting of straight and branched alkylene 
groups having 1 to 4 carbon atoms, whereby at most one 
methylene group is preisent between S and the pyridyl group, 
and whereby the pyridyl group may be further substituted 

25 with alkyl or halogen, possess inhibiting effect of gastric 
acid secretion . 

It has now, however, surprisingly been found that the 
compounds defined below possess a still greater inhibiting 
30 effect than those given above. 

Compounds of the invention are those of the general formula 




. (Ill) 



wherein and are same or different and are eai^^e^-ect- 
-ed from the group consisting of hydrogen, elkyl, halogen, 
carbomethoxy , carbethoxy, alkoxy, and alkanoyl, *R^ is select- 
ed from the .group consisting of hydrogen, methyl, and ethyl, 
and R , R apd R are same or different and are each select- 
ed from the group consisting of hydrogen, methyl, methoxy, 
ethoxy, methoxyethoxy. and et hoxy et hoxy whereby R*^, r"*, and 
R are riot all hydrogen, and whereby when two of R^, R^, 
and R are hy drogen , - 1 he third of R^, r"^ and R^ is not methyl 

1 2 

Alkyl R and R of formula III are suitably alkyl having up 
to 7 carbon atoms, preferably up to 4 carbon atoms. Thus, 
alkyl *R may be methyl, ethyl, n-propyl, isopropy 1; ' n-buty 1 
15 or isobutyl. . 

1 2 

Halogen R and R is chloro, bromo, fluoro, or iodo. 



10 



20 



25 



1 2 

Alkoxy R arid R. are suitably alkoxy groups having up to 5 
carbon atoms, preferably up to 3 carbon atoms, -as rpethoxy, 
ethoxy, n-propoxy , * or isopropoxy. 

12 

Alkanoyl R and R have preferably up to 4 carbon atoms and 
are e.g. formyl, acetyl, or propionyl, preferably acetyl. 

A preferred group of compounds of the general formula Iti 

1 2 

are those wherein R and R"^ are the same or different and 

are each selected from the group consisting of hydrogen, 

alkyl, carbomethoxy , alkoxy, and alkanoyl, whereby -R^ and P.'^' 

30 are not both hydrogen, R^ is hydrogen, and R*^, r"^,* and R^ 

are the same or different ancf are each selected from- the 

group consisting of hydrogen, methyl, methoxy, and ethoxy, 

whereby R^, R^, and R^ are not all hydrogen, and whereby 
3 4 5 

when two of R , R , and R are hydrogen the third of R"^. r'' . 
35 and is not methyl. 
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A second preferred group of compounds of the general formula 
III are those wherein R*^ and R^ are the same or different 
and are each selected from the group consisting of hydrogen, 
alkyl, halogen, ca rbomet hoxy , carbethoxy, alkoxy, and alkanoyl, 

c 

5 R is selected from the group consisting of hydrogen, methyl, 

3 4 5 

and ethyl, R is methyl, R is methoxy, and R is methyl. 

A third preferred group of compounds of the general formula 

1 2 

III are those wherein R and R are the same or different 
10 and are each selected from the group consisting of hydrogen, 
alkyl, halogen, carbomethoxy , carbethoxy, alkoxy and alkanoyl, 

R is selected from the group consisting of hydrogen, methyl 

3 4 5 

and ethyl, and R is hydrogen, R is methoxy and R is methyl 

04 5 
or R is methyl, R is methoxy and R is hydrogen. 

15 

A fourth preferred group of compounds of the general formula 

1 2 

III are those, wherein -R and R are the same or different 
and are each selected from the group consisting of hydrogen, 
alkyl, halogen, carbomethoxy,. carbethoxy, alkoxy, and alkanoyl, 

c 

20 R is selected from the group consisting of hydrogen, methyl 

3 5 - 4 

and ethyl, R and R are hydrogen and R is methoxy. 

A fifth preferred group of compounds of the general formula 

' 1 2 

III are those v;herein R and R are the same or different 
25 and are each selected from the group consisting of hydrogen, 

alkyl, halogen, carbomethoxy, carbethoxy, alkoxy, and alkanoyl, 

R is selected from the group consisting of hydrogen, methyl 

3 5 4 

and ethyl, and R and R are methyl and R is hydrogen- 

30 A sixth preferred group of compounds of the general formula 
III are those wherein R^ and R^ are the same or different 
and are each selected from the group consisting of hydrogen, 
alkyl, halogen, carbomethoxy, carbethoxy, alkoxy, and alkanoyl, 

R . is selected from the group consisting of hydrogen, methyl 

3 5 4 

35 and ethyl, R and R are hydrogen and R is ethoxy, methoxy- 

ethoxy or e thoxyethoxy . 
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A seventh preferred group of compounds of the gPnePa^^^^- 
formula III are those wherein and are the same or 
different and are each selected from the group consisting 
of hydrogen, .alkyl, halogen, carbomethoxy , alkoxy, and 
alkanoyl, R is stlected from the group consisting of 
hydrogen, methyl", and ethyl, R^, p\ ^nd R^ are all methyl. 

Compounds of formula III above may be prepared according to 
the following methods: 



a) oxidizing a compound of formula IV 
,2 

'N. 



(IV) 



l\ r2, r6 

20 to the formation of a compound- of formula III 



wherein R^, r2, r6^ ^4^ ^,5 ^^^^ the meaninp.s given, 



25 



b) reacting a compound of the formula V 



R-^ 



N 
h 




(V) 



30 wherein R^ R^, and R^ have the meanings given above and 
M is a metal selected from the group consisting of K, Na 
and Li, with a compound of formula. VI- 



35 



:::6' 



R- 



(VII) 
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wherein R , R , and R have the same meanings as given 
above, Z is a reactive esterified hydroxy group, to the 
formation of a compound of formula III; 

c) reacting a compound of the formula VII 




(VII) 



wherein R , and R 'have the same meanings as given above 
and Z is SH or a reactive esterified hydroxy group; with 
a compound of the formula VIII 




CVIII) 



v.'herein R , R-, R', and R have the same meanings as given 
above^ and Z^ is a reactive esterified hydroxy group or SH 
to the formation of an intermediate of formula IV above, 
which then is oxidized to give a compound of formula III; 

d) reacting a compound of the formula IX 




(IX) 



wherein R and R have the same meanings as given above 
with a compound of the formula X 



/ 



HOOC-S-CH 

Is 
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(X) 



5 3 4 5 
wherein R , R , R , and R have the same meanings as given 

above, to the forjnation of an intermediate o-F formula IV 

above, which then is oxidized to give a compound of formula 

10 III, vsthich compound may be converted to its therapeutically 

acceptable salts, if so desired. 

1 2 

In the reactions above, Z, Z , and Z may be a reactive, 
esterified hydroxy group which is a hydroxy group esterified 

15 with strong, inorganic or organic acid, preferably a hydro- 
halogen acid, such as hydrochloric • acid , hydrobromic acid, 
or hydroiodic acid., a-lso sulfuric '^cid or a strong organic 
sulfonic aci'd as a strong aromatic acid, e.g. benzene- 
sulfonic acid, 4-bromobehzenesulf qnic acid or 4-toluene- 

20 sulfonic acid. • 

The oxidation of the '"sulfur atom in the chains above to* 
sulfinyl (S — >Q) takes place -in the presence of an oxidizing 
agent selected from the group * co'ns'i sting of nitric acid, 

25 hydrogen pqroxide, peracids, peresters, ozone, dinitrogen- 

tetra oxide, iodosotienzene, N-halosuccinimide, 1-chlorobenzo- 
triazole, t-butylhypochlorite, diazobicyclo - [2,2,21 -octane 
bromine complex, sodium met aperiodat e , selenium dioxide, 
manganese dioxide, chromic acid, ceri cammoni um nitrate, 

30 bromine, chlorine, and sulfuryl chloride. The oxidation 

usually takes place in a solvent wherein the oxidizing agent 
is present in some excess in relation to the product to be 
oxidized. 

35 Depending on the process conditions and the starting mater- 
ials, the end product is obtained either as the free base 
or in the acid addition salt, both of which are included 
within the scope of the invention. Thus, basic, neutral or 
or mixed salts may be obtained as well as hemi,. mono, sesqui 
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or polyhydratss . The acid addition salts of the new. 
compounds may in a manner known per se be transformed into 
free base using basic agents such as alkali or by ion 
exchange. On the other hand, t"he free bases obtained may 
form salts with organic or inorganic, acids . In the prepara- 
tion of acid addition salts prefera.biy such acids are used 
v/hich form suitable therapeutically acceptable salts. Such 
acids include hydrohalogen acids, sulfonic, phosphoric, 
nitric, and perchloric acids; aliphatic, alicyclic, aromatic, 
heterocyclic carboxy or sulfonic acids, such as formic, 
acetic, propionic, succinic, glycolic, lactic, malic," 
tartaric, citric, ascorbic, maleic,. hydroxymaleic, pyruvic, 
pheny lacetic, benzoic, p- ami nobenzoic, antranilic, 
p-hydroxy.benzoic, salicylic or p-aminosalicy lie acid, 
embonic, • me thanesu If oni c, ethanesulf onic,- hy droxyet hane- 
sulfonic, ethylenesulfonic, halogenbenzenesulf onic, toluens- 
sulfonic, naphty Isulf onic or sulfanilic acids; methionine, 
tryptophane, lysine or argihine* 

These or other salts of the new compounds, as e-g. picrates,* 
may serve as purifying agents of the free bases obtained. 
Salts of the bases may be formed, separated from solution, 
and then the free base can be recovered from a new salt 
solution in a purer state. Because of the relationship 
between the new compounds in free base form and their salts, 
it will be understood that the corresponding salts are 
included within the scope of the invention. 

Some of the new compounds may, depending on the choice of 
starting materials and prxicess, be present as optical isomers 
or rccematc, or if they contain- at least two asymmetric 
carbon atoms, be present as an isomer mixture (racemate 
mi xt u re ) . 

The isomer, mixtures ( racemate mixtures) obtai ned • may . be 
separated into two s tereoisomeric Cdiastereomeric) pure 
racemates by means of chromatography or fractional crystal- 



lizat ion . 
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The racemates .obtained can be separated according to known 
methods, e.g. recrystallization from an optically active 
solvent, use of microorganisms, reactions with optically 
active acids forming salts which can be separated, separa- 
tion based on different solubilities of the diastereomers . 
Suitable optically active acids are the L- and D-forms of 
tartaric acid, di-o-tolyl-tart aric acid, malic acid, 
mandelic acid, camphorsulf onic acid or quinic 'acid, Prefar- 
ably the more active part of the two antipodes is isolated. 

The starting materials are known or may, if they should be 
new, be obtained according to processes known per se . 



In clinical use the compounds of the invention are administ- 
ered orally, rectally or by injection in the form .of a 
pharmaceutical preparation which' contains an active component 
either as a free base or as a pharmaceutically acceptable, 
non-toxic acid addition salt, such as hydro.ch loride , lactate, 
acetate, sulfamate, in combination with a pharmaceutically 
acceptable carrier, the carrier may be in ttie form of a 
solid, semisolid or liquid .diluent , or a capsule. These 
pharmaceutical preparations are a further object of the 
25 invention. Usually the amount of active compound is between 
0.1 to 95 % by weight of the preparation, between 0.5 to 20 
% by weight in preparations for injection and between 2 and 
50 % by weight in preparations for oral administration. 



In the preparation of pharmaceutical preparations containing 
a compound of the present invention in the form of dosage 
units for oral administration the compound selected may be 
mixed with a solid, pulverulent carrier, such as lactose, 
saccharose, sorbitol, mannitol, starch, amylopectin, 
cellulose derivatives or gelatin, as well as with a-n anti- 
friction agent such as magnesium stearate, calcium stearate. 
and polyethyleneglycol waxes. The mixture is then pressed 
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"into tablets. If coated tablets are desired, the above 
prepared core may be coated with a concenti^at ed solution 
of sugar, which may contain gum arabic, gelatin, talc, 
titanium dioxide or with a lacquer dissolved in volatile 
5 organic solvent or mixture of solvents. To this coating 
various dyes -may be added in order to distinguish among 
tablets with different active compounds or vyith different 
amounts of the active compound present. 

10 Soft gelatin capsules may be prepared which capsules contain 
a mixture of the active compound or compounds of the 
invention and vegetable oil. Hard gelatin capsules may 
contain granules of the active compound in combination with 
a solid, pulverulent carrier as lactose, saccharose./, sorbi- 

15 tol, mannitol, potato starch, corn starch, amylopectin, 
cellulose derivatives or gelatin. 

Dosage -units for rectal administration may be prepared in 
the form of suppositories which contain the active substance 
20 in a mixture with a neutral fat base, or they may be prepared 
in the form of gelatin-rectal capsules which contain the 
active substance in a mixture with a vegetable oil or paraffin 
oil. 

25 Liquid preparations for oral administration may be prepared 

in the form of syrups or suspensions, e.g. solutions contain- 
ing from 0.2 % to 20 % by weight of the active ingredient 
and the remainder consisting of sugar and a mixture of 
ethanol, water, glycerol and propylene glycol. If desired, 

30 such liquid preparations may contain colouring agents, 

■flavouring agents, saccharin and carboxymethylcellulose as 
a thickening agent. 

Solutions for parenteral administration by injection may be 
35 prepared as an aqueous solution of a \^/atersoluble pharma- 
ceutically acceptable salt of the active compound., prefer- 
ably in a concentration from 0.5 ^ to 10 % by weight. These 
solutions may also contain stabilizing agents and/or 
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buffering agents and may be manufactured in different 
dosage unit ampoules. 

Pharmaceutical tablets for oral use are prep^jred in the 
following manner: The solid substances are ground or sieved 
to a certain particle size, and the binding agent is homo- 
genized and suspended in a suitable solvent. The therapeut- 
ically active compounds and auxiliary agents are mixed with 
the binding agent solution. The resulting mixture is 
moistened to form a uniform suspension having the consist- 
ency of wet snow. The moistening causes the particles to 
aggregate slightly, and the resulting mass is pressed through 
a stainless steel sieve having a mesh size of approximately 
1 mm. The layers of the mixture are dried in carefully 
controlled drying cabinets for approximately ten hours to 
obtain the desired particle size and consistency. The 
granules of the dried mixture are sieved to remove any 
powder. -To this mixture, disintegrating, antifriction and 
antiadhesivB agents are added .. Finally , the mixture is 
pressed into tablets using a machine with the appropriate 
punches and dies to obtain the desired tablet size. The 
pressure applied affects the size of the tablet, its strength 
and its ability to dissolve in water. The compression 
pressure used should be in the range 0.5 to 5 tons. Tablets 
are manufactured at the rate of 20.000 to 200.000 per hour. 
The tablets, especially those which are rough or bitter, 
msy be coated with a layer of sugar or some other palatable 
substance. They are then packaged by machines having elect- 
ronic counting devices. The different types of packages 
consist of glass or plastic gallipots, boxes, tubes and 
spacific dosage adapted packages. 

Th-j typical daily dose of the active substance varies 
according to the. i ndi vidual needs and the manner of adminis- 
tration. In general, oral dosages range from 100 to 400 
mg/djy of active substance and intravenous dosages range 
f ron 5 to 20 mg/day . 
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-The following illustrates a preferred embodiment of the 
invention without being limited thereto. Temperature is 
given in degrees Centigrade. 

5 The starting materials in the examples found below were 
prepared in accordance with the following methods: 
(1) a 1,2-diamino compound, such as o-pheny lenediamine v;as 
reacted with potassium ethy Ixanthat e (according-^ to Org- 
Synth. Vol. 30/ p- 56) to form a Z-mercaptobenzimidazole ; 
10 (2) the compound 2-chloromethy Ipyridi ne v;as prepared by 
reacting 2-hydroxymethylpyridine with thionyl chloride 
(according to Arch. Pharm. Vol. 26, pp. 448-451 C1955)); 
(3) the compound 2-chloromethy Ibenzimidazole was prepared 
by condensing o-pheny lenediamine with chloroacetic acid. 



15 



Example 1 



28.9 g of 2-[2-(4,5-di methyl] pyridy Imethy Ithio] - ( 5-acety 1- 
• -5-methy 1 ] -benzimidazole vjere dissolved in 160 ml of CHCl^/ 

20 24.4 g of m- ch loroperbe nzoi c acid were added in portions 
while stirring and cooling to 5°C. After 10 minutes, the 
precipitated m-chlorobenzoic acid was filtered off. The 
filtrate was diluted with 08^012^ washed with Na2C02 solu- 
tion, dried over Na2S0^ and evaporated in vacuo . The residue 

25 crystallized when diluted with CH^CN, and 2 - [ 2- C 4 , 5 - di - 

me thy 1) pyridy Imethy lsulfinyl]-(5-acetyl-B- me thyDbenzi mi d- 
azole was recrys tal 1 ized from CH^CN. Yield 22.3 g; m.p. 
158°C. 

30 Examples 2-30 

The preparation of compounds of formula III labelled 2-25 
vyas carried out in accordance with Example 1 above. The 
com.pounds prepared are listed in Table 1 which identifies 
35 the substituents for these compounds. 
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0.1 moles of 4-6-dimethyl -Z-mercaptobenzimidazole were 
dissolved in 20 ml of water and 200 ml of ethanol contain- 
ing 0.2 moles of sodium hydroxide. 0.1 moles of 2-chloro- 
methyl- C3. 5-dimethyl)j3yridinG hydrochloride were added and 
the mixture was refluxed for two hours. The sodium chloride 
formed was filtered off and the solution was evaporated in 
vacuo. The residue was dissolved in acetone and was treaTed 
with active carbon. An equivalent amount of concentrated 
hydrochloric acid was added, whereupon the mono-hydro- 
chloride of 2- [2- C3, 5-dinethyl)pyridylmethylthio]-(4/6-di- 
methyl }ben7:imidazcle was isolated. Yield 0.05 .moles. 

This compound was then oxidized in accordance with Example 1 
above to give the corresponding sulfinyl compound, melting 
point 50-55°C. 

Example -32 (method b] 

0.1 moles of 2- [Li-methylsulf inyl] ( 5-acetyi-6-methy 1 ) - 
benzimidazole were dissolved -in- 150 mis of benzene'. 0.1 moles 
2-chloro- (3, 5-dimsthyl)pyridine were added and the mixture 
was refluxed for two hours. The lithiumchloride formed was 
filtered off, and the solution was evaporated iji vacuo. 
The residue was crystallized from CH^CN, and recrystal lized 
from the same solvent. Yield 0.82 moles of 2- [ 2- ( 3, 5 -di - 

mathyDpyridylmethylsulfinyl] - (5-acetyl-6-methyl )benzimid- 
azole melting at 171°C. 

Example 33 (method d} 

23.4 g of .2- [2-(3,4,5-trimethyl)pyridylmGthylthio] .formic acid 
and 16.5 g of o- (5-acety 1-5-me thyl ) pheny lenediamine were 
boiled for 40 minute-s in 100 ml of 4N HCl. The mixture was 
cooled and neutralized with ammonia. The neutral solution 
was then extracted with ethyl acetate. The organic phase was 
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treated with active carbon and evaporated i_n vacuo , The 
residue was dissolved in acetone whereupon an equivalent 
of concentrated HCl was added. The precipitated hydro- 
chloride was filtered off after cooling and the salt was 
5 recrystal lized from absolute ethanol and some ether. Yield 
of 2-[2-(3,4, 5- trimethylpyridyl) methyl thiol -(5-acetyl-6- 
methyl )benzimidazole was 6.5 g. 

This compound was then oxidized in accordance with Example 1 
10 above^ to give the corresponding sulfinyl derivative. 

n.p. i90°c. 

Example 34 (method c) 

15 22. □ g of 2-mer'capto- C5-acety 1-6-methy 1 ) benzimidazole and 
19.5 g of chldromethyK 4 , 5-dimethyl ) pyridi ne hydrochloride 
were dissolved in 200 ml of 95 % ethanol. 8 g of sodium 
hydroxide in 20 ml of water were added^ v;hereupon the solu- 
tion was refluxed for two hours. The sodium chloride formed 

20 was filtered off and the solution was evaporated ij^ vacuo . 

The residue, 2- [2- C4^ 5-dimethyr)pyridylmethylthio] - ( 5- ace ty 1- 
5-methy 1 ] benzimidazole, v^as recrystal lized from 70 % ethanol 
Yield 10.5 g. 

25 This compound was then oxidized in accordance v/ith Example 1 
above, to give the corresponding sulfinyl derivative- 
M.p. 158°C. 
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Biological effect' 

The compounds', of the invention possess worthwhile thera- 
peutic properties as gastric acid secretion inhibitors as 
5 demonstrated by the .fol lowing, tests . To determine the 

gastric acid secretion inhibitory properties^ experiments 
have been performed on conscious dogs provided with gastric 
fistulas of conventional type and duodenal fistulas, the 
latter ones used for direct intraduodenal administration 

10 of the test compounds. After 15 hours starvation and dep'riv 
ation of water the dogs were given a subcutaneous infusion 
of pentagastrin Cl-4 nmol/kg, h) lasting for 6-7 hours. 
Gastric juice was collected in consecutive 30 minutes 
samples. An aliquot of each sample was titrated with 0.1 N 

15- NaOH to pH 7.0 for titrable acid concentration using an 
automatic titrator and pH-meter (Radiometer, Copenhagen, 
Denmark). Acid output, was calculated as mmol H^/SO minutes. 
The percent inhibition compared to control experiments was 
calculated for each compound and th-e peak, inhibitory effect 

20 is given in Table 2 below. The ' test compounds , -suspended i n 
0.5 k Nethocel® (mathyl cellulose), w&re given ^intraduoden- 
ally in doses from 4-20 pmol/kg when the secretory response 
to pentagastrin has reached a steady level. 

25 In the test prior known compounds were compared with the 

compounds of the present invention . as will be evident from 
the Table 2 below. 



30 The following gastric acid inhibiting effect data were 

obtained for a number of compounds tested according to the 
method described. 
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Example 35 

A syrup containing 2 \ (weight per volume) of active 
substance was prepared from the following ingredients: 



2- [2- (4,5-dimethyl)pyridylmethylsulf inyl]- 

- (S-acetyl-B-methyDbenzimidazole • HCl 

Saccharin 

Sugar 

Glycerin 

Flavouring agent 
Ethanol SS h 

Distilled water (sufficient to obtain a final 

vol-ume of 100 ml.) 



2.0 g 
0.6 g 

30.0 E 
5.0 g 
0.1 g 

10.0 ml 



19 

■■ Sue.r. saccharin the .ci. ...Uion salt were dfs sollf/ 

n 60 g of w.r. w.ter. After cooU„,. ^ ^ J ^ 

tacn Of flavouring agents dissolved In ethanol were added 

5 Too ll^ ''''' '° = ^--1 ^'Ol-- o'f 

The above given active substance .ay be replaced with other 
pham,aceuticaUy acceptable acid addition salts. 

10 Example 36 

2-[2-C3,4-dirr.8thyl)pyridylmethylsulfinyl]-C5-acetyl-6- 
-methyDbenzimidazole . HCl f^^^n i . 

tl75 fl al 4. ^ . ^ "''■''^'^ ^^tf^ lactose 

(175.8 g) potato starch (169.7 g).and colloidal silicic 

ac.d 32 g). The mixture was moistened with 10 % solution 
of gelatxn and was ground through a 12-mesh sieve. After 
drying, potato starch C160 r) . talc fqn „1 
stp^^.4.„ rc- 1 ^""^ magnesium 

stearate (S g) were added and the mixture thus obtained was 
pressed into tablets (10.000), with each tablet con an, 
25 mg of actxve substance. Tablets can be prepared that 
contain any desired amount of the active ingredient. 

Example 37 
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Granules were prepared from 2 - f 2 - ( 3 , 5 - dimet hy 1 ) py ridy 1 - 

mathylsulfinyl3-G-acetyl-6-methyl)b3n.imida.ole-p-hydroxy- 
en.oa e (2SP g), ^..^ose (175.9 g) and an alcoholic solu- 
tion of polyvinylpyrrolidone (25 g) . After drying, the 
granules were mixed with talc (25 g), potato starch (40 g) 
and mognesium stearate f7 =;n «i ^ 

f TK ^ ^""^ '-'^''^ pressed into 10.000 

olut.on o. Shellac and thereupon with an a.ueous solution 
contaxnxng saccharose (45 ^. ) , gum arabic (5 ) , gelatin (4 ^) 
and dyestuff (0.2 U, Talc and powdered sugar were .sL ' 
powdering a.ter the fi.st five coatings. The coating was then 
covered with a 65 . sugar syrup and polished with a solution 
of 10 ^. carnauba wax in carbon tetrachloride. 



Example 33 
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2- [2- C3,5-dimethyl)pyridylmethylsulf inyl] - C5-acetyl-S- 
-met hyl ) benzimi dazo.le hydrochloride CI g), sodium chloride 
(□•S g) and ascorbic' acid (0.1 g) were dissolved in 
sufficient amount of distilled water to give 100 ml of 
solution. This solution, which contains 10 mg of active 
substance for each ml, was used in filling ampoules, which 
were sterilized by heating at 12Q°C for 20 minutes. 



10 
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C laims 



1. A compound of formula III 



,2 




N 



H 
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(III) 



or a therapeutically acceptable salt thereof In which 
1. fro. the group consisting of hydrogen. alKyl. halogen 

. R IS selected fro. the group consisting o^ 

■ hydrogen, .ethyl and ethyl. h\ R^ are the 

sa.e or different and are each selected fr.. the group 

1th" -"^^^-y- -t-^-y.- 



25 



30 



35 



methoxy-athoxy and ethoxy-sthoxy .hereby and 
are not all hydrogen, and whereby when two of R^, r4 



and are hydrogen, the third of R^^ 



not methyl. 



and R^ is 



2. A compound according to claim 1, wherein R^ and R^ 
are same or different and are each selected from the 
group consisting of hydrSgen, alkyl, carbomethoxy 



alkoxy, and alkanoyl in any position, whereby R^ 



are not both hydrogen. 



R is hydrcgen, and R"^ 



and 

r,4 



froVth'" °' ^"^ '^^^ "^'^ -^-t^d 

fro. the group consisting of hydrogen, .ethyl, .ethoxy 
and ethoxy, whereby R^, R^ • 



are not all hydrogen 



. and R 

and whereby when two of R^, R^ p5 
the third of r3, r4 5 ' ' hydrogen, 

^ . n . and R are not methyl. 
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..12 
3. A compound according to claim 1, wherein R , R / and 

e 3 5 

R have the meanings given and R and R are methyl and 

4 

R is methoxy • 

1 2 

5 4. A compound according to claim 1, wherein R , R , and 

R^ have the 'meanings given, R^ is methoxy, and R*^ is 

5 5 3 . ' 

hydrogen and R is methyl, or R is hydrogen and R is 

methyl. *' . - 

IQ 5. A compound according to claim 1 or a therapeutically 

acceptable salt thereo.-F in which R"'', R^, and R have the 

3 5 4 

meanings given, R and R are hydrogen, and R is methaxy, 

ethoxy,. met hoxyethoxy or ethoxy-ethoxy . 

* ' • 

15 6. A compound acdording to claim 1 or a therapeutically 

acceptable salt therea-F in which R-^, *R^,aTid R^ have the.*' - 

3 5 4 • 

meanings given, .and R , and R are methyl and R is 

hydrogen.* * . ' * 

20 7. A compound according to claim 1 and selected from the 
group consisting of . 

2- [2- (3, 4-dimethyl> - 'pyridylmethylsulf inyl] - ( S-acetj/ 1 -6 r . 
-methyl 3-ben;!imidazole, 

2- [2- (a, 5-dimethyl) - iDyridylmethylsulf inyl] - (4,6-dimethyI) - 

25 -ben7ami dazole, 

2 - [2- (4, 5-dimethyl3 -pyridylmethylsulf inyl] - (5-carbomethgxy) - 

-benzimi dazole, 

2- [2- (4, 5-dimethyl] - pyridylmethylsulf inyl}-(5-acetyl-6- 
-methyl) -benzimidazole , 
30 2- [2 - (4, 5- dimethyl D - pyridy Imethy Isulf inyl] - ( S-carbome thoxy- 
S-methylD-brsnzimidazale, 

2- [2 - ( 3, 4 -dimethyl 3 - pyri dy Imethy Isulf inyl] - ( 5-ca^bomethGxy- 
-6 -methy 1 ) -benzimi dazo le , 

2- [2- C 3, S-dimethyl] - pyridy Imethy Isulf inyl] 5-acety 1 -5- 
3'5 methyl) -benzimi dazole , 

2- [2- (3, 4 ,5-trimethyl ) - py ri dy Imethy 1 su 1 fi nyl ] -(5-acGtyl-6- 
-methyD-benzimidazole, 



23 
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2-[2-(4-methoxy)-pyridylmethylsulfinyl]-(4,6-dimetnyl) 
-benzimidazo le 

10 ■'CEtyl-e-.nsthyU-bBnzimidazole, 

-6-methyl) -benzimida^ole, ^ 
D-methyl ) -bcn2imidazole, <- 'uxy 

msthyD-benzimidazols. ^ 

™;th"!rr'°-''?"°'"'^'"'''^''"'""^^'-'^-"-'=°-t''cxy-6- 
methyD-bGnzimidazole, 

2-C2-(3-a,ethyl-4-™thoxy)-pypldyl™thyl3ulfinyl,-(s-c.rbo- 
20 ■"ethQxy-6-riethyl)-hen2lmidazole, 

metnoxy-6-rnethyl)-ben^imidazole, 

2-r2-(4-rnethoxy-5-n.et;yl)-py..idyl.ethylsul.finyl]-(5-carba- 
methoxy-B-methyD-benzimidazole, 

25 2-f2-(3 5-dim3thyl)-py.idyl.ethylsulfinyl]-(5-carbornathoxy)- 

-e"::;":::::r:::::::::^''°-'---^--''vi3.x„„y,,.,s- 

2-I2-U-..thcxy-5-..thyl)-pyrSdyl„ethyl.ulfinyl,-(5-„ethdxy)- 

-□Gn7imida;^o] 

2'[2-(3,5-dimethyl-4-mc.thoxy)-pypidylmethylsulfinyl].(5. 
-rnethoxy ) - be n i mi da z o 1 e ^ 

35 2-[2-r3.5-dimethyl-4-methoxy)-pyridylm3thylsulfinyl]-(5- 
inethyD-benzimidazole, , 

2-t2-(3,5-din.athyl-4-m.thoxy)-pyridyln,8thylsulfinyl]-b3nzi- 

madazole, . . 

2-(2-(3,5-dimethyl-4-methoxy)-pypidylmathyl3ulfinyl]-(5- 
ch 1 oro 3- be nz imidazole 



"8. A pharmaceutical preparation for inhibiting gastric 
acid secretion, characterized in that it contains as 
active agent*, a compound of formula III 



5 




(III) 



or a pharmaceutically acceptable non-toxic acid addition 
salt. thereof in a therapeutically effective amount in 
which ,and- are the same or different and are selected 

15 from the group consisting of hydrogen, alkyl, halogen, 
carbomethoxy > carbethoxy^ alkoxy, and alkanoyl in any 
position, is selected from the group consisting of 

hydrogen, methyl, and ethyl R^, r"*, and R^ are the same 
or different and are each selected from the group con- 

20 sisting of hy.drogen, methyl, methoxy, ethoxy, methoxy- . 
ethoxy, and ethoxy -ethoxy whereby'R^, R^,and R are^not • 
all hydroo-en, and whereby when two of R , R j and R 
are hydrogen, the third o-F- R^, R , and R is not methyl. 

25 9. A pharmaceutical preparation according to claim 8 

wherein the active ingredient is selected from the group 
consisting of 
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2; I 2- (3, 4 -dims thy 1 ) "Pyridylmethy Isulf inyl ] - ( 5-acetyl-6- 
-methy 1 ) -benzimidazole, 

2-I2-(3,5-dimethyn-pyridylmethylsulfinylJ-{/l,6-dimethyl)- 
-benzimidazole, 

5 2-r2-(4,5-dimethyl}-pyridylmBt;hy3sulfinylj-(5-carbom8thoxy). 
-benzimidazole, 

2-[2-t4,5-dimethyl]-pypidylmethylsulfinyl]-(S-ac8tyl-B- 
-methy 1 ) -benzimidazole, 

. 2-[2-(4,5-dimethyl)-pyridylmethylsulfinyll-(5-carbomethoxy- 
6-methyl) -bsnz imidazole, 

2-[2-(3,4-.Jimethyl)-pyridylm8thylaulfinyl3-(5-carbomethoxy- 
-6-methyl) -be nz imidazole, 

2-C2-(3,5-dimethyl)-pyridylm8thylsulfinyl3-(5-acetyl-6- 
methyl) -banximida/ole,. 

15 2- [2- [3,4,5- tri methyl ).-pyridylmethyIsulfinyl] -(5-ac8tyl-6- 
-methyl) -benz imidazole, 

2-I2-(4-methoxy)-pyridylmethylsulfinyl]-(5-acetyl-6-methylD- 
- be nz imidazole , 

2-[2-(4-methoxy)-pyridylm8thylsulfinyl3-(A.6-dim8thyl3-ben2i- 
20 midazole, 

2-[2-(3,5-dimethyl-4-methQxy)-pyridylmBthylsulf inylJ-CS- 
acetyl-G-methyl) -benzimidazole, 

2-(2-(3,5-dimet.hyl)-pyridylmBthylsulfinyll-(5-carbomethoxy- 
-6-methyl ) -benzimi dazole, 

2-C2-C3,4,5-trimethyl3-pyridylmethylsulfinyl3-(5-carbomethoxy- 
- 6 -methyl ) -be nz imidazole, 

2-[2-(4-methoxy)-pyridylmethylsulfinyl]-(5-carbomethQxy-6- 
-methyl) -benzimidazole, • 

2-f2-(4-Gthoxy)-pyridylmethylsulfinyl]-(5-carbomethoxy-6- 
30 -methyl ) -benzimidazole. 

2-[2-(3-methyl-4-methoxy)-pyridylmethylsulfinyl3-(5-carba- 
methoxy-6-mBthyl) -benzimidazole, 

2-[2-C3,5-dim8thyl-4-mathQxy)-pyridylmethyl6ulfinyl]-(5-carbo- 
methoxy-6-methyl) -benzimidazole, 

35 2-[2-(4-methoxy-5-methyl)-pyridylmBthylsulfinyl3-(5-carbo- 
methoxy-S-methyU' -benzimidazole. 



25 
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""2 -[2-(3,5-di methyl) -pyridy Imet hy Isulf inyl] - ( 5 - carbome t hoxy ) 
- b e n 2 i m i d a 2 Q 1 e / 

2- [2- ( 3 , 5- dimethyl- 4 -mat hoxy ) -pyridylmethy Isu Ifi ny 1 ] - ( 5- 
carbo met hoxy be nz imidazole , 
5 2- [2- 5 -dimethyl -4 -met hoxy 1 -pyridy Imethy Isulf iny 1 ] - ( 5- 
acetyl) -be nz imidazole , 

2- [2- (4-methoxy-5-mQthyl )-pyridylmethylsul-f inyl] - C 5 -met hoxy ) 
-benzimidazole , 

2- [2- (3, 5-dimethy*l-4-methoxy ] -pyridy Imsthylsulf iny 1] - C 5- 
10 methoxy ) -benzimidazole, 

2- [-2- (3, 5-dimethyl-4-mathoxy ).-pyridy.lmethyIsulf inyl] - ( 5- 
methy 1) -benz imidazole, 

2- [2 - ( 3, 5-dimethy l-4--methoxy ) -pyridy Imethy Isulf iny 1] -benzi- 
midazole, 

15 2- [2- (3, 5-dimethy l-4-methoxy)-pyridylmethy Isulf inyl] " ( 5- 
chloro)-benzimidazole. 



-3 

I 
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or a pharmaceutic.ally acceptable non-toxic addition salt 
thereof . • - . . 



10^ Intermediates of. the formula' 



N' 



H 



S-CH 




5 • 



30 



35 



"I 1 O 

wherein R and R , preferably in 3 to 5 position, are the 
same or different and are selected from the group con- 
sisting of hydrogen, alkyl, halogen, carbome thoxy , carb- 

ethoxy, alkoxy and- alkanoyl, R is selected from the group 

3 4 

consisting of hydrogen, methyl, and ethyl, and R , R , 
and are the same or different and are selected from 
the group consisting of hydrogen, methyl, methoxy, athoxy. 



3 4 

methoxy-ethoxy , and ethoxy-ethoxy whereby R , R 



and R" 
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are not all hydrogen when two of R^, r^^ are 
hydrogen, the third of R^, r\ r5 ,^ methyl. 
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